It has become a truism to observe that the world faces a "water crisis." 1 Since the early 1990s, scientists and commentators have studied and debated the myriad socioeconomic, geopolitical, and ecological problems that have contributed to, and will result from, our state of "peak water." Already in some parts of the world, water consumption exceeds the amount of water that is naturally replenished each year. 2 According to the 2009 edition of The World's Water, nearly two out of three people in the world could be living under conditions of water stress in the year 2025. 3 This frightening situation, which has resulted from the (mis)management of the world's waterways, looks set to worsen over the decades ahead as climate change and other pressures take their toll.
to the free hand of the market. 6 This article reveals, however, that "water isn't just water." 7 Since at least the 1980s, there have been increasing efforts in the field of water management to take note of other meanings attached to water and how these meanings influence the use of water resources. 8 "Not only does the way an epoch treats water and space have a history," Ivan Illich has argued, "[but also] the very substances that are shaped by the imaginationand thereby given explicit meanings -are themselves social creations to some degree." 9 To suggest that the global condition of water scarcity is a "social creation" is not to deny the very real experiences of thirst and famine arising from shortages of potable water in many parts of the world. Instead, recognizing the cultural dimensions of water scarcity acknowledges that the conceptualization of shortages -their definition, measurement, understanding, and experience -is very human and, inherently, cultural. More broadly, as social responses to the environment or waterscape, practices of water management reflect the power relations, ideologies, and cultures that function throughout a society. These characteristics help shape the design, the means, and, therefore, the ends of human attempts to control waterscapes. Furthermore, they provide the motivation and inspire the justification -the imaginings -of such hydrological interventions.
The cultural nature of water management therefore ensures that the changes and continuities that societies undergo over time are reflected in the ways that humans act in the waterscape as well as the ecological and social repercussions of such actions. Accordingly, the twenty-first-century water crisis is a product of a long history of humans' relations with one another and with nature. Just how long is this history? In the past two hundred years, contends atmospheric chemist and Nobel laureate Paul Crutzen, humankind has developed beyond its biological agency to become a geological force. During this period, which Crutzen terms the "Anthropocene," industrialization has warmed the earth. 10 In terms of geological time, "We have collectively become a force in climate that is comparable to the astronomical causes of ice ages." 11 If such anthropogenic climate change has not already contributed to the global water crisis, it will certainly do so in the future. But this relatively recent geological influence is the culmination of a much longer and complex history of the interactions of humans and their environments.
The dominant streams of thought that have shaped and informed these interactions over the past two thousand years have been religious and scientific ideas. These imaginings have created particular "worlds of water," those "numerous lifeworlds and webs of significance people have spun around water as natural phenomena." 12 Rather than conceptualize their historical influence as a linear progression of ideas, from the primitive and magical giving way to modern religions and then to rational and empiricist sciences, we suggest a fluidity of hydrological thought whereby the sacred and the profane eddy and flow together over time. 13 "Water by its very nature," suggest Terje Tvedt and Terje Oestigaard, "dissolves the traditional boundaries in Western cultures between science and religion, facts and beliefs, the sacred and the profane, and questions the scientific method and approaches by which we seek to analyse the world." 14 This article attempts to navigate these currents through an examination of how Western religious and scientific, spiritual and instrumentalist, worlds of water have together guided hydrological imaginings and interventions for more than two thousand years. It specifically analyzes the deployment of these imaginings to frame efforts to control water and waterscapes, as well as bodies and societies since antiquity. The interactions of these worlds of water have produced, we contend, a vast reservoir of influence upon water management in the twenty-first century.
Historical inquiry offers a valuable, yet underutilized, tool for exploring this hydrological haunting of the present. Among the signature skills of the historian is narrative, a powerful enabler of stories about the interactions of people and place over time. 15 Historian Tom Griffiths describes storytelling as a "highly refined science. It is the most powerful educational tool we possess; it is learning distilled in a common language. It is also a privileged carrier of truth, a way of allowing for multiplicity and complexity at the same time as guaranteeing memorability." 16 Through narrative, Griffiths argues, historians can incorporate multiple points of view and "enact connectivity" across peoples, times, disciplines, and places. 17 Narrative enables connectivity in the present, sharing knowledge in an accessible form, which can change the ways we approach an uncertain future. In doing so, stories remind us of our agency, that our fate is not historically predetermined. It is through such stories that we can understand the cultural roots of the water challenges that confront us today.
This article is a product of the collaboration between two scholars who share water as their object of study. One approaches water and its many histories as a philosophical subject, while the other examines water through a combination of the fields of environmental history and the history of science. Each has stepped out of his or her scholarly comfort zone to meet halfway on the common ground of Western intellectual history. This Western bias reflects the focus of their respective studies, as well as the influence of Western scientific and engineering thought on twenty-first-century water governance. 18 The developing dialogue has benefited greatly from the extensive literature on the many imaginings of water, which has fostered fresh historical perspectives on water management in the twenty-first century.
We see the dominance of scientific water worlds or imaginings in the twentieth and twenty-first centuries as an invitation to dive into earlier streams of hydrological thought and to chart their course. Such water histories are "radical" in the core sense of the word in that they are the roots -from the Latin radices -of twenty-first-century water management, their source and origin. We juxtapose temporally diverse water worlds from the Anglosphere and elsewhere to explore the interaction of scientific and religious hydrological imaginings and interventions since the classical period and the manner in which their legacies haunt and inspire us in the twenty-first century.
The argument unfolds in two parts. The first section follows premodern worlds of water from the classical era to the Middle Ages in which a tension emerges between the practicalities of water management and the religious and moral compulsions to imagine and control water. In the second section, the argument moves into the imagination of water as a scientific entity, as H 2 O, and the tensions between technological progress and an increasingly utilitarian view of water management, on the one hand, and a legacy of religious and moral ideas, on the other. Together, these sections reveal both the dense interconnections of past and present religious and scientific worlds of water within any twenty-first-century paradigm and the powerful influence -conscious or unconscious -of these beliefs on seemingly practical water management decisions.
Tensions of the Religious and the Civic in Premodern Water Management
Be praised, My Lord, through Sister Water, which is very useful, and humble, and precious, and chaste.
-Saint Francis of Assisi, The Canticle of Brother Sun

Divine Agency and the Water of Antiquity
The spiritual and religious power relationship between the people of European antiquity was as pluralistic as its plethora of natural deities. The agential characteristics of a living, sentient world of anthropomorphic beings interacted with the artifice of humanity in a fashion that gave human power to natural forces. Consequently, the spiritual world of water that emerges for the classical era is strongly influenced by interactions with, and negotiations of power with, a pantheon of gods large and small, local and shared.
Rabun Taylor proposes that "like all important natural phenomena, local waters in the Greco-Roman world were given individualized identities as nymphs or gods." Furthermore, "this practice merged traditions of anthropomorphism with specific, localized properties." 19 "Rivers, springs, the sea are readily personified" in classical literature, as Ronald Newbold puts it. 20 Within this imagining, the rivers teemed with sporting nymphs or naiads, the seas with oceanids; "populating waters with anthropomorphic deities helps endow with personality something that can rage with crashing waves, play and laugh, or lie calm and still, and be pure or sullied." 21 The scale of water divinities extended to powerful river gods worshipped across Europe and the East in local and regional manifestations, tying the story of the rivers to human history and life. They feature in local myths as origins for genealogies, fathers of local heroes, or as eponyms of towns. 22 The river Achelous in Greece was worshipped as a bull, a serpent, and a man's trunk with a bull's head, the waters of his many springs pouring from his shaggy beard. 23 The divine river Tiber was Father Tiber, or Tiberinus, a bearded old man wearing a crown of vegetation and holding the cornucopia, or horn of plenty. 24 Skamandros, giver of life and ceremonial purifier of virgin women, personified the river once known as the Scamander in modern-day Turkey. 25 Mother of the world's chief rivers and goddess of freshwater was the titaness Tethys; her consort and brother was Oceanus, personification of the great encircling waters of the known world. To engage with these local deities was to establish a personal and communal civic and spiritual relationship with the body of water that sustained society and gave it life. 26 The world of deities was by no means separate from the world of human water management; many ancient civilizations formed their hydrological technologies side by side with their religious beliefs. The pre-Socratic philosopher Thales of Miletus (625 -547 BCE), famous for proposing that the first cause (arche) was water, lived near the banks of the river Meander, his home city "oriented and informed by the dangers and possibilities of powerful bodies of water." 27 The engineerphilosopher Hero (c. 10 -70 CE), for example, discovered the power of evaporating water to perform work while undergoing expansion through the creation of a device for delivering holy water to the temples of Alexandria. As these examples suggest, philosophy, engineering, and religion were not clearly bounded endeavors and often cross-pollinated one another. 28 It is no coincidence that many ancient civilizationsGreece, Egypt, Mesopotamia -developed in river valleys, undertook extensive programs of irrigation and water management, and hosted an extensive pantheon of water deities. 29 Control, utility, devotion, purity, and progress mingled to create a hybrid socioreligious classical imagining of water control.
Within an age in which religious devotion and the power of the waters was intimately linked, acts of control, or of hydrological management, had persistent religious resonance. David Macauley claims that "because the natural world was viewed as alive and full of 'elemental gods' . . . it was a direct affront to or an attack on these deities and their notions of order to selfishly, unthoughtfully, or wantonly disturb the environment." 30 In the poetry of Nonnus (ca. late 4th -early 5th century AD), Newbold describes the use of water "to provide an unwetted passage" in usurpation of the sea god's proper role. 31 Water management was governed by a religious code as well as a practical understanding of environmental stewardship. To spurn or disrespect the waters was an insult, an act of defiance against a figure of authority with the power to punish. This era, in which the foundations for Islamic and Christian intellectual cultures were built, offers an insight into the persistence of practical and abstract motivations within water management. Furthermore, the ubiquity and variety of aqueous deities that the Greek world observed and worshiped framed an interaction with water in which management had certain limits, a theme that gained additional complexities in the Roman world.
Agency and Limitation in Roman River Imagination
In the myths and legends of the Roman Empire, the oft-proclaimed exemplar of classical power and human artifice is often imagined in terms of its utilitarian control of water supply. In this section, we present a narrative in which Roman thought reveals a powerful rhetoric of control, of hydrological mastery, and yet manifestly fears and respects water with a mixture of religious and environmental concern. There is evidence of a desire to overcome the danger and power of water coupled with a relationship of divine patronage, coexistence, and religious fear.
In the Aeneid of Virgil (70 -19 BCE), the future founder of Rome is visited by Tiberinus in a dream while asleep upon the banks of his river. Appearing as an old man wearing a crown and partially emerging from the waters, Father Tiber calls himself "the blue Tiber, river most beloved by Heaven." "Here is my home, and my headwaters / Flow from high cities," proclaims Father Tiber to Prince Aeneas. 32 The patron river deity of a new land gifts Aeneas with a sign by which to identify the site upon which his family is destined to found Alba Longa, precursor to Rome. Upon waking, the prince prays to the river, promising eternal respect in exchange for this blessing:
Father Tiber, With your sacred water -receive Aeneas And keep him from harm. Whatever spring, Whatever pool holds you, from whatever soil You flow forth in all your beauty, pitying My trials, you will be honored forever With my gifts, O horned Rivergod, lord Of Hesperian waters. 33 As with the case of Father Tiber, Romans often saw themselves as sheltered and protected by powerful patron deities. The city of Rome, personified by its patron goddess Roma, was invested with divine power and agency and was thus a source of religious as well as civic power. For the Roman poet Claudian, it was Roma, mother of humanity and guardian of civilized life, who exercised divine control over the waters. 34 In the accounts of Livy and Plutarch, the mythical founders of Rome, the infants Romulus and Remus, were carried by the waters of the Tiber to the destined site of the city. The heroes 
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were saved from infanticide by the powerful flow of the flooding Tiber; the henchman sent to dispose of the boys by order of Amulius, king of Alba Longa, was unable to carry out his task at risk of being carried away by the raging torrent. According to Livy, divine Providence prevented their drowning, instead bearing them gently along in a basket on the surface of the flooded river and leaving them to rest upon the sides of the Palatine hill. 35 Statues of Father Tiber often show the two boys hiding beneath the paternal nurturing bulk of the river god.
This mixture of paternal protection and dangerous power was a powerful influence upon the Roman imagination. In certain imaginings of Roman water management, there is a shift from the image of the river as divine benefactor to that of conquered subject or agent of Roman dominance. Despite the Roman understanding of the quotidian reliance upon the empire's rivers, pride in the growing might and prestige of the Roman state led to some feelings of mastery that may be familiar to those living in the twenty-first century. Infused with the religious imagery of water, the narrative of Claudian presented an image of water deferential to Rome and not the reverse. The river Po bows his head deferentially to Roman power and orders his waters to be calm so that Romans may pass across the surface. He goes as far as to mock and jibe the other river gods for not doing the same. 36 Likewise, in other stories, the natural world could do nothing but bow to the inexorable might of Rome. In Claudian's tale, the horns of the river deities are broken, and they kneel before Rome in a gesture of submission. 37 The Roman poet Ovid (43 BCE -?17 CE) in his Fasti goes as far as to summon Tiberinus so that he might converse with him and have him answer questions regarding the nature of certain historical and religious mysteries. 38 This narrative of power is complicated by the tension between Roman imaginings of control over water and the reality. Take, for example, the notable case of the aqueducts, that quintessential image of hydraulic ingenuity and power. Sextus Julius Frontinus (ca. 40 -103 CE) gained firsthand experience of the complexities of managing Rome's system of aqueducts as curator aquarum, or water commissioner. In his De Aquis, Frontinus proudly proclaimed, "With such an array of indispensable structures carrying so many waters, compare, if you will, the idle Pyramids or the useless, though famous, works of the Greeks!" 39 This comment appears in an immediate contrast to numerous accounts of the theft of aqueduct materials, illegal appropriation of water, constant need for maintenance, natural disasters, and the many other tribulations experienced by Frontinus as curator aquarum. Even at the height of their ingenuity, as is the case for water managers today, the Romans were circumscribed by environmental forces.
Living with the uncertainty of water management and the mercurial nature of rivers such as the Tiber was a reality of daily life, both in the Roman engagement with deities and in the efficacy of hydraulic endeavors. Water management, for the Romans, was a relationship -as is the case under different conditions for all water management -that did not come without its unique challenges. The most obvious of these challenges, as Gregory S. Aldrete points out, lay in the fact that Rome was situated on a floodplain; the site of the city was a formerly bucolic locale of fens and marshes drained and converted into a "vast, densely artificial urban landscape" that inevitably returned to its watery state at the flooding of the river. 40 Any mastery of water that the Romans might have felt existed in reality only at the quiescence of a waterscape prone to bouts of natural disaster. 41 Religion and technical prowess were often merged: the Cloaca Maxima, the great sewer of Rome, was originally constructed to drain the fens and remove effluent from the city center. Presided over by Cloacina, goddess of the sewer, the drainage provided by the system was both the technology that allowed the city to grow and an expression of divine protection, and yet this was a protection that was routinely undone to disastrous effect whenever the Tiber flooded.
Despite an understanding of the intimate relationship between the history and founding myth of their civilization and the divine bounty of the riverscape, the pride of Romans in their achievements and their power and success fostered ambiguity. On the one hand, Romans simply had to learn to live with the waterscape, to give honor to the gods that dictated its behavior, and to adapt to natural phenomena outside of their influence. On the other hand, Romans felt that theirs was a more special place in the world, their achievements grander, their feats of engineering more ingenious, and their relationship with divinity more agential than that of those who had come before them.
The Christianization of the Waters
For medieval Western Christendom, which contemporaries believed to be a direct descendant of Rome, water management was a significant spiritual matter. Within the early Middle Ages, a process of landscape alteration based on the dynamics of Christian self-imagination emerges. 42 The domination of the water supply was an exercise in power on the part of the ascendant Christian religion as well as a statement of spiritual intent. In an attempt to exert authority over the springs and rivers of Europe, the Church of the early Middle Ages put a Christian face on old sacred sites. As John M. Howe puts it, "Conversion of large numbers of people requires conversion of their cult centers." 43 In an early medieval case study, André Guillerme claimed that the Church consecrated "churches or abbeys in the Gallo-Roman necropolises on the tomb of the first apostle of the diocese." In cases when the site of a church was to be chosen near a city with a river, "the edifice was generally built upstream of the city, in the immediate proximity of the diversion channel, as if the Christian authorities wanted to dominate it." 44 Unlike the act of razing a pagan temple or cutting down a sacred grove, a water supply cannot be destroyed and replaced: it must be given a new, Christian, valence. Through the use of Christian saintly narratives of consecration or the construction of Christian loci amoeni (pleas-ant places) within the landscape, the sacrality -together with the civic controlof the water supply was converted rather than remade.
An example of this process occurs in the seventh-century foundation legend of the abbeys Stavelot and Malmedy in present-day Belgium. The Vita Remacli (Life of Remacle) charts out the establishment of Christian sacred control in microcosm. Ellen Arnold describes the story of monk and missionary Remacle, who built his monastery on the site of a former pagan holy place. In the Vita Remacli, the eponymous saint tore down profane idols and drove demons from a natural spring "fit for human purposes but polluted by pagan error." 45 So strong was the evil influence upon the spring that it had ceased entirely to flow. 46 Through the deployment of a series of classical topoi from the vast vocabulary of conversion present within saintly vitae, the author of the Vita Remacli told a story in which the landscape, as with a human soul, was redeemed once it was subjected to the remediating force of Christian sacrality.
The narrative of the vita continues by describing an area surrounding the spring as filled with signs of profane pagan worship, including stones dedicated to the goddess Diana. Howe proposes that "the religious geography of the ancient Mediterranean and Transalpine worlds had been powerful" and that "unless wilderness springs, wells, forests, and mountains were specifically claimed for Christ, their pagan resonances remained." 47 Once the spring was purged of the influence of pagan error, the site changed within the imagination of the Christian writers of the vita from a place of pagan spirituality into a landscape blighted by spiritual folly. Controlling the bounty of the newly sacred spring, Remacle channeled its flow through a lead pipe, transforming it into an ordered servant of the Christian faith. 48 Following this delineation of sacred space and direction of aqueous bounty, the newly productive locus amoenus of the monastery drew in a "stream" (agmen) of monks and Christian visitors. 49 To this day the river Amblève, close to the site of the tale, provides a service to humanity, for it is the site of the Coo Trois-Ponts hydroelectric power station. 50 By "converting the wild spring into a managed resource," Remacle made the area around the Stavelot-Malmedy abbey open to its Christian potential, just as the local population was freed from entanglement, from being "bound up by idolatry" into a state in which Christian spirituality could not thrive. 51 The area surrounding the spring was rich but wild, with "waters full of fish" and abundant meadows, yet locked in a pre-Christian ignorance. 52 As with many early medieval saintly vitae, this story has an explicit moral: Christian faith will tame the pagan landscape, heralding the advent of a new and spiritual paradigm in which salvation is possible. The legacy of this world of water has exerted a powerful historical influence on the character of the Stavelot area and the river Amblève.
Although this process was by no means a simple substitution, the establishment of "countershrines," such as the spring of Remacle, shows a wider trend. 53 The foundation myth of Stavelot-Malmedy is a reinvention of the deferential classical waters. Purged of their autonomous agency, the waters are now part of a created nature, a reflection of a single Christian god, their creator. The myths of landscape presented through the complexities of the early medieval saintly vita show a putative transformation of the rivers of the pre-Christian era; these waters now responded to the rectitude and power of the human controller. 54 The resulting Christian landscape enabled new stories and new applications of water management.
Water and Salvation Narrative
Throughout the Middle Ages, interpretation and exegesis of Genesis and its message frequently focused on the origin and teleology of water. The image of the rivers of paradise were considered to be the outflowing fons et origo (source and origin) spreading across the surface of the earth. 55 The creation of humanity was then in itself an act of hydraulic artifice on the part of God, transforming the wild flourishing of plant life into a managed hydrological space, the Garden of Eden. 56 It is within this paradisal image that we perceive a medieval image of humanity utilizing its natural and aqueous resources by divine mandate. 57 This allegorical "layer" of meaning attached to medieval water management coexisted beside more quotidian monastic, hydraulic, and agricultural endeavors. 58 The medieval salvation narrative, especially that of the Catholic Church of Latin Christendom, linked the success and failure of individual and collective salvation to the ability of humanity to control its external environment. Through a uniquely medieval commonality between spiritual management and water management, each took on some of the characteristics of the other, often with long-lasting effects.
As the powerful image of Christ in Majesty reigning over the waters of Creation as they pour forth from the Garden of Eden in the Westminster Psalter mappa mundi demonstrates, water was a function of a religious world of water, as much as a natural feature "out there."
The imaginaries of human spiritual life and the imaginaries of the waterscape were inextricably tied. In the formative years of the patristic era, bishop and theologian Augustine of Hippo (354 -430 CE) speculated that the struggle for water reflected the now impoverished state of postlapsarian Christian life: "These springs were closed and stopped up. But the Lord opened up their watercourses, and broke open the tight-fitting fetters that bound them, and bade an abundance of waters to flow from them." 59 With the events of the Fall, a figurative dearth of water flowing from the fountains of Eden had coincided with a need to wrest nourishment from the earth through labor; the hydrological cycle was interrupted by the failure of humanity. 60 Only through the salvation narrative could this situation be remedied. Through the Church, the death and rebirth of Christ reenabled human moral ownership of water, for He was the fons et origo and fons gratiae spiritualis (fountain of spiritual grace). 61 In the thirteenth century, Thomas Aquinas (1225 -74 CE) made the aqueous nature of Christian salvation explicit and a point of scriptural interpretation. While analyzing the text of Ecclesiastes 24:40, Aquinas effectively claimed that Christ's salvation was, in itself, a spiritual form of water management representing a far broader management of human destiny through the mediation of the Trinity:
Fruit is designated from where it is said like an aqueduct: for just as many aqueducts divided are produced from one source to make fertile the earth, so from Christ flowed forth the kinds of diverse graces to plant the Church, as it said in Ephesians 4, 11: He gave some to be apostles, some to be prophets, others evangelists, others shepherds and teachers, for the completeness of the saints in the work of ministry, for building the body of Christ. 62 Aquinas, by linking water control with the evangelical mission of the Church, had reflected a new logic: control of spiritual life lent the right to control water. This was not only a metaphor, but it also created a world in which the Bible was played out through the material imagery of water: "At one time these rivers were hidden and in some way poured together, both in the likenesses of creatures, and in the enigmas of the Scriptures, so that only a few who were wise held the mystery of the Trinity by faith. The Son of God came and in a certain way poured out the enclosed rivers, making known to the world the name of the Trinity." 63 From the source of metaphysical reality in this unitary principle, the various manifestations of the world spread and permeated like a great irrigation. 64 Christ was said to "flow forth like streams of an immense water," and the acceptance of doctrine was to imbibe from this water. 65 As in the case of Saint Remacle, the primary predicate of water's desired form and behavior was modeled on an ideal expression of human moral life. Moreover, the belief that water as it appeared in a state beyond human control was wrong, that it needed to be rectified, emerges.
Through the medieval bond between the control of water and the control of the human spirit, a world of water emerged that combined the logic of human control over the hydrological resources of Europe and that of religious doctrine. This occurrence placed water in the role of medium for the collective hopes and fears of human spirituality. The uncertainties of water and attempts to overcome them were both functions of religious history. The effect was twofold: on the one hand, humanity controlled water to control spiritual life; on the other, water became a medium of human stories as much as an independent entity. The instrumentality of water was so strong that all water management conducted under a Christian framework became an expression of a religious intention and a human end as well as an act of utility. Gone were the agential imaginings of the classical world: water was nothing more than an expression of a vast narrative of divine forces at work within the world.
Scientific Imaginings of Water and Human Dimensions of Water Management The Origin of H2O
In the Western tradition of philosophy, water was once understood in monistic terms. During the sixth century BCE, Thales of Miletus considered that water was the source from which all other matter was derived. His thinking persisted into the first century CE, during which Pliny the Elder proclaimed water as the "lord of all" elements. 66 The influence of Aristotelian thought, however, transformed this view of water. Drawing upon the works of philosopher Empedocles (490 -430 BCE), Aristotle cast water as one of four classical elements, joining earth, air, and fire. Each of these elements was produced by a combination of four key properties: heat, coldness, dryness, and moistness. 67 Anything that was composed of wet and cold properties was therefore the water element. But all the elements were subject to change depending on the composition of their properties, even water. 68 In the late eighteenth century, experiments undertaken by the likes of Joseph Priestley, Antoine-Laurent Lavoisier, and John Dalton showed that water was a compound that could be broken down into two parts hydrogen and one part oxygen. In doing so, they showed that water, one of the four classical elements on which all others were based, was itself based on a mixture of chemical elements. 69 Meanwhile, the development of Cartesian and Galilean philosophy had produced a mathematical natural philosophy that reduced "the reality of things to their 'primary qualities,' or to their objective and measurable features." 70 This transformation of the way the natural world was understood influenced the development of the hydrological sciences during the seventeenth century. The new approach to water overturned the Aristotelian view of the hydrologic cycle that had imagined the source of the earth's surface water was subterranean. It also helped put to rest the theory of alembics, first advocated by J. J. Becher in his 1653 book Chemisches Laboratorium (Chemical Laboratory), which held that the earth functioned as an alembic, or distillation device. 71 According to this idea, seawater that seeped into the reservoir within the earth would be heated by its internal fires and turned into gas, which would rise into the interior of the mountains, condense into water, and run into the sea. 72 In the context of an increasingly quantitative and instrumentalist approach to the world, the emerging study of water as a moving fluid had led to the scientific and systematic measurement of rainfall, evaporation, and stream flow to produce the "modern" concept of the hydrologic cycle. 73 The historical narrative of water history has generally proceeded as follows: "Water then fell prey to scientists: geologists, chemists, hydrologists and physicians. It underwent a process of secularisation, becoming the embodiment of the increased importance attached to cleanliness." 74 Such a narrative implies that a "new" relationship developed between culture and nature, one that was "influenced by the theory of evolution, specialization in the attainment of knowledge, [and] acceleration in the transformations of nature." 75 In this article, we suggest otherwise -that rhetorically at least, spiritual or religious worlds of water had not been abandoned. Instead, water continued to be a repository of meanings about nature and culture, civilization and barbarism, primitivism and development, into the nineteenth and twentieth centuries.
Rather than diminish the many meanings invested in water, the rise of an engineering technocracy during the nineteenth and early twentieth centuries perpetuated these older ideas and provided "new" associations. To engineer was to promote progress and modernization. 76 Engineers had the tools to measure, understand, and control nature under the centralized governments emerging during this period. Theirs was a progressive view of history, and their ideas circulated around the world with the spread of empire. 77 Yet with all their measurements and statistics, their quantification and instrumentalization of water, it remained water -that slippery substance imbued with countless meanings.
Shaping the Rivers
The alteration of watercourses for human benefit has long occupied human settlements that either reside nearby or depend upon them for transport and trade. These engineering efforts were couched in the language of redemption as well as human mastery, such as "improvement," "taming," and "correction." During the nineteenth and early twentieth centuries, the Mississippi was remolded to facilitate trade and navigation from the Midwest to New Orleans. 78 Likewise, rivers in southeastern Australia underwent similar treatment as well as extensive "desnagging" to remove debris and vegetation in the late nineteenth and twentieth centuries. 79 Such dramatic transformations of when, where, and how rivers flowed, according to engineers, would make the rivers more predictable. More predictable rivers, it was hoped, would mean fewer interruptions to transportation and trade because they were "crafted" to conform to human will. Unimproved or "wild" rivers, by contrast, posed risks to these important enterprises.
It followed that a good river was one that was utilized for human benefit. Its virtue was enhanced if it could be engineered to direct water where there was naturally little, an idea reminiscent of Roman interventions in northern Africa. 80 The improved river could therefore improve semiarid landscapes through irrigation schemes. In many cases, such efforts to make the deserts bloom were part of broader colonial projects to civilize, develop, and exploit colonized lands and peoples. This notion that lands could be "improved," that is, rendered agriculturally productive, by the addition of irrigated water supplies reflects what Jamie Linton describes as a "temperate bias," a form of "hydrological Orientalism." 81 Such an approach reflects the ideas of English philosophers of natural theology (or physicotheology) in the seventeenth and eighteenth centuries, who "sought to prove the existence of God by means of adducing evidence of a divine order -or designin His Creation." 82 Yi-Fu Tuan in his fascinating book The Hydrologic Cycle and the Wisdom of God discusses seventeenthcentury English naturalist John Ray, who argued, "The Wise Creator . . . did so prudently order it that the Sea should be large enough to supply Vapours sufficient for all the Land." 83 In this divine conception of the hydrologic cycle, watered landscapes were therefore normal parts of God's Creation. Arid lands, for which these ideas could not account, required human intervention. Mike Davis argues that such efforts to "improve" colonized lands and waters are a result of the "humid fallacy." According to Davis, settler assessments of the climates, waterscapes and landscapes of colonised, semiarid lands were shaped by the environmental expectations forged in Northwestern Europe and the Eastern United States. 84 The American West and eastern Australia were subject to such colonial assessments, and irrigation presented a path to redemption. 85 The promoters of irrigation schemes in these (semi)arid regions borrowed heavily on religious imagery to garner support. For the pioneers of the American West, making rivers in the desert was a "millennial labour; a process through which the American landscape would become the New Garden of Eden" (see fig. 3 ). 86 In eastern Australia, the prospect of irrigation appealed to white Australians who were anxious about the environmental and social effects of industrialization at the end of the nineteenth 
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Published by Duke University Press century, which had led many to seek comfort in the idealization of a preindustrial era. Irrigation, however, offered a means to overcome these anxieties: it was "both about modern technology ('drains, pumps, pipes and dams') and about the dream of re-creating an old-world paradise." 87 Lands that are too wet have also been sources of anxiety for Western cultures. Wetlands have long been represented as dank, diseased, and dark places. 88 These associations are particularly evident in the English language, where such vocabulary as mire, swamp, marsh, bog, and so on all allude to fearsome and dangerous circumstances. 89 Such negative connotations have also extended to the inhabitants of these places -they were considered in eighteenth-century German thought to be "taciturn, clannish and superstitious." 90 But these wet places could also be redeemed or improved by human hands. Among Western Europeans in the late eighteenth century, for instance, "on no other aspect of the natural world was there such agreement within enlightened opinion as there was on the need to drain marsh and swamp," a position that echoed the imperial water managers of ancient Rome. 91 The ambiguity of wetlands, as "neither solid nor fluid," was an "affront to the absolutist Enlightenment state, with its determination to order, measure, and discipline the world." 92 Their improvement through drainage programs was synonymous, therefore, with ideas of civilization and modernization.
The Science of Moral Cleanliness
By the middle of the nineteenth century, it had been demonstrated that polluted water could spread infectious diseases. Water had to be analyzed and treated to eliminate substances other than its essential parts of hydrogen and oxygen. Water could be pure or impure, clean or contaminated. Accompanying these ideas was a movement for sanitary reform, which linked environmental conditions with disease. Associated with the movement was the Reverend Charles Kingsley, a Christian Socialist who pressed for better living conditions for England's urban poor. In a pamphlet published in 1854 titled Who Causes Pestilence?, Kingsley argued that diseases like cholera and dysentery were not divine punishments for sin but instead presented opportunities to exercise God-given skills to overcome them. 93 He explained that "[the] great and blessed plans for what is called sanitary reform [were a sign] that Christ is revealing to us the gifts of healing far more bountifully and mercifully than even He did to the first apostles." 94 Kingsley explored some of these ideas further in his serialized morality tale, The Water-Babies, where he invoked baptismal imagery to show the intrinsic value or utility in all God's Creation. 95 Even before the connection had been made between contaminated water and disease, baptismal ideas had long fostered associations of hygiene and piety. 96 The predilection for public bathing during Roman times continued long into the Middle Ages. 97 Although John Wesley had pithily declared that "cleanliness is next to godliness" in the eighteenth century, it was not until the following century that his words would help transform the habits of the upper classes of Britain and North America. 98 Invariably, these notions were translated into ideas of moral hygiene. As Ian Hacking observes, "It is hardly an exaggeration to say that morality and health were always combined in the utilitarian mind." 99 After all, contamination or dirt represents disorder, as Mary Douglas argues: "Eliminating it is not a negative movement, but a positive effort to organise the environment." 100 By the mid-nineteenth century, in North America at least, personal cleanliness had become an important sign of social and moral standing among the upwardly mobile. 101 A polarity was established between the clean and the unclean, the refined and the coarse, the disciplined and the disorderly. 102 Through provision of clean, piped water and flushing of wastes, the sanitary engineer, therefore, facilitated acts of physical and moral purification and civilization.
These civilizing interventions served not only to improve the health of the individual but also to govern the individual. In Patrick Joyce's account, these acts were closely associated for the nineteenth-century British city and its sanitary infrastructure and, like a body and its vital functions, were viewed as a living organism. 103 The health of this living organism, whether city or human body, was conditional upon the state of its environs, such that "sanitation was always a 'social' question" (65). "The care of the city and care of the body," Joyce explains, "became as one, just as the health of the city and health of the body were one" (65). By directing ablutions within the home, the material sanitary infrastructure of the city cemented this symbiosis between public and private (66) .
The Puritan Origins of Water Conservation
Narratives of water history observe the increasingly essentialist view of water that had emerged by the end of the nineteenth century. 104 Water was now cast as a "monolithic commodity" and ascribed an identity as a "natural resource," thereby stripping it of its alternative meanings. 105 This movement toward viewing water as a resource resulted from the emergence of the field of hydrology, which provided engineers the means to quantify water. This increasingly systematic view of water made it "legible to central planners and development agencies in a way that enabled them to exploit its resourcefulness," like the resources of the land. 106 Portrayed as a resource, water had to be conserved through rational planning for the purposes of efficient development and the utilization of all natural resources. 107 Although the nascent science of hydrology provided the means to transform water into a resource, the rationale that lay behind this transformation at the turn of the twentieth century was founded upon puritan ideas of stewardship. 108 Under the leadership of forester Gifford Pinchot, the forestry movement in the United States had begun to move toward the idea of managing forests for sustainable yields by the end of the nineteenth century. 109 The conservation of forests and other natural resources, like water and arable lands, would "promote efficient development" through rational and scientific planning. 110 The goal of this approach, argued Pinchot, was to achieve "the greatest good, for the greatest number, for the longest run." 111 Pinchot's Calvinist upbringing in the Connecticut River valley, argues Mark Stoll, guided this approach to forestry and the "management" of natural resources. Conservation, or the "wise use" of resources, was Pinchot's expression of "Calvinist concerns about selfish individualism, the needs of the community, the moral failure of waste, the requirements of stewardship, and the needs of future generations." 112 Guided by John Calvin's exhortation to "regard himself as the steward of God in all things which he possesses," Pinchot saw conservation then as a moral issue. 113 As he declared in 1910, "We, the American people, have come into the possession of nearly four million square miles of the richest portion of the earth. It is ours to use and conserve for ourselves and our descendants, or to destroy." 114 The close relationships between the recently established water and forestry departments in the United States ensured that these ideas of the conservation of resources were translated into the management of water resources by the early twentieth century.
Led by Pinchot, proponents of the proposal to dam the Tuolumne River at the Hetch Hetchy Valley utilized this moral rhetoric of conservation to support their cause on the eve of World War I. They rallied against the elitist opposition, which sought to preserve the valley for its beauty, with Pinchot arguing, "The intermittent esthetic [sic] enjoyment of less than 1 per cent is being balanced against the daily comfort and welfare of 99 per cent." 115 Damming the valley would instead provide water to the masses, an act that ensured the "greatest good for the greatest number." As they argued, "no higher purpose, no higher use, no higher conservation can ever be practiced than furnishing a municipality with clear, pure water to drink and to bathe in" -water that would otherwise go to waste. 116 Moreover, it was God's intention that man put the world's resources to good use, and He had created the world accordingly: "The Almighty made Hetch Hetchy for some definite thing; he made it for the use of man above all other considerations, and if in forming the Sierras that gap was created designedly, it was not to be looked at through the centuries, but to use." 117 Despite years of fierce debate over the damming of the valley, Congress passed the Raker Act in 1913, which paved the way for the construction of the dam at Hetch Hetchy. 118 The rhetoric of conservation rendered the exploitation of water "resources" (according to scientific principles) as good and waste through misuse (and even no use) as inherently bad. As Linton argues, "The matter of what to do with water became a matter of allocating it to its most productive use, or combination of uses, in accordance with the principle of extracting the greatest possible economic benefit." 119 The association of development and modernity with hydrology, served then to promote large-scale engineering projects designed to ensure endless water supplies and to encourage water use. 120 These ideas of water management swept across the world: nearly fifty years later, India's first prime minister, Jawaharlal Nehru, would call his nation's first large dam project, the Bhakra Nangal in Punjab, "a temple of modernity." 121 Such projects not only engineered rivers and surrounding landscapes but also engineered the everyday lives of those who consumed these water resources. Networks of water production and supply, what Fiona Allon calls "Big Water," created a "dispersed system of domestic users who naturally came to expect, and eventually take for granted, the normalised presence of water in their households." The availability of water at the turn of the tap was a "symbol of a rational, comfortable, modern life." 122 With water portrayed as a "natural resource," water users became "the aggregate consumers of socially anonymous resources." 123 This approach, as Allon argues, puts the consumer at fault during episodes of water scarcity. 124 It is the "wasteful" consumer who needs to exercise restraint and avoid excess consumption; Big Water is not to blame. After all, it is providing the means not only for economic development and sanitation but also for perpetuating ideas of purity and hygiene, of modernity and civilization.
Worlds of Water in the Twenty-First Century
Premodern streams of thought, as this article has shown, steadily flow through time to affect the water management of the present. Complex interactions of power, anxiety, morality, and instrumentality emerge, forming seemingly impenetrable black boxes that are filled with hidden motives derived from myriad moral and civic inheritances. These narratives unfold haunted by the phantoms of the past and yet are often presented as novelty or reform. The past is excised from present, sentiment from utility, and historical precedent from imaginations of the future. The ongoing debate regarding the fate of the Balkan section of the Danube is telling. Some argue that the only way to "fix" the meandering and unmanaged river in order to transform it into an orderly highway for international freight is "to 'complete' river-regulation work which began in the 19th Century." 125 Transport lobbies wish to control the Danube despite evidence that this is not an ecologically responsible or effective strategy. The upper Austrian stretch of the river, in direct counterprecedent, is being returned to a more natural state by "removing the rocks, and redigging the meanders, the oxbows . . . reconnecting the Danube to its hinterland." 126 "The present debate over water resources," argues Erik Swyngedouw, "often sacrifices democratic governance on the altar of technological or economic efficiency, while safeguarding existing power relations." 127 Finding solutions to the water crisis requires a historical understanding of not just our relationships with water but also who and what controls it and for what end. Furthermore, we must grasp the historical dimension of the human motivations, anxieties, and imaginaries of power underlying this control.
A valuable approach might be to reimagine water and the hydrologic cycle as "hydrosocial" phenomena. Such a revision of these phenomena recognizes the "circulation of water as a combined physical and social process," which is inherently political. 128 This lens facilitates the stripping bare of systems of water resource management to reveal the complex power relations that direct the flow and accessibility of water. Once exposed, these political and scientific power structures can be challenged, and more democratic and localized approaches to water management might be fostered. 129 The strong current that has steered this article is that, historically, water management has been predicated upon belief: belief in divinity, belief in human agency, and belief in scientific progress. Such beliefs spring from the confidence engendered by our worlds of water, our narratives, those stories we tell to demystify water and waterscapes and to harness water for the benefit of civilization. Furthermore, this article has demonstrated that such imaginaries arise from a tension between the quotidian needs of the water-managing society and the broader, less transparent, and more esoteric concerns of religion and spirituality. Like roots, the premodern streams of thought in twenty-first-century water management sink deep into the soil of human experience and continue to nourish the worlds of water of the twenty-first century.
Notes
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